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The Currexélt Challenge

Egyptishometo 525 percent of the world’s antiquities. From Alexandriain the north
to the Sudanese border from Siwa in the west to the Guif of Aqaba, the country is
filled with shrines and temples, pyramids and tombs, ancient villages and .
monuments. N{;ny of these antiquities are currently threatened by irvigation and
drainage pracﬁce‘s, which have contributed to a rise in the water table and high salt

. . .
concentrations lrf surface soits.

RDI Policy Brief is pubhshed occasionally by the Reform Design and Implementation Unit (RDI), which is a
component of the _,romrba sponsored MALR/USAID Agricultural Policy Reform Program (APRFj. APRP worls
to support Government of Egypt efforts to liberalize and privatize the country’s agricultural economy. The RDI Unit
conducts studies, makes policy recommendations and helps implement those policies that the GOE
believes will contribute most directly and beneficially to agricultural development throngh liberalizaiion
and privatization. |
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Corrosive groundwater is in direct contact with
temple foundations for extended periods of time,
causing structural damage to foundations,
columns, and walls and visible degradation of
artistic features. Much of this damage is
irreversible. This problem has existed for many
years at several famous sites, but the rate of
degradation has increased dramatically in recent
years and is frequently compounded by
inadequate municipal sewage systems. '

Egypt's antiquities are appreciated by people of all
nations as a cultural heritage of global
significance. Several have been designated as
UNESCO World Heritage sites, including the
Pyramids, Ancient Thebes, Nubian monuments
from Abu Simbel to Philae, Islamic Cairo, and
Abu Mena. These antiquities inspire awe,
reflect the universal need to worship a higher
being, and are objects of beauty--each a powerful
force for renewing the human spirit. This unique
endowment carries tremendous challenges and
responsibilities to safeguard it for current and
future generations.

Egyptian antiquities are also an important
economic resource. Millions of tourists come to
Egypt each year to visit the Pyramids, the
Theban Temples and other antiquities.
According to a June 2000 study by the Egyptian
Center for Economic Studies (ECES), tourism
revenues comprise 4.4 percent of Egypt's GDP
($3.6 billion). Adding indirect effects increases
the contribution to 11.6 percent of GDP, or $9.6
million. ECES estimates that tourism accounts
for 9.7 million jobs, and the sector is fast
becoming Egypt's greatest source of foreign
exchange. As tourism is expected to increase in
the coming years, so does the importance of
preserving antiquities.

Preserving antiquities is a high priority.
Agriculture, while often thought to be only in
conflict with antiquities preservation, is in a
position to contribute directly and substantively

to solving the challenges currently faced. The
benefits of agricultural policies to preserve
antiquities reach beyond antiquities alone. With
proper analysis, low cost and effective solutions
can be found to preserve Egypt's precious
antiquities, and at the same time, greatly improve
the use of two other scarce resources in Egypt,
land and water. ’

Important Considerations
for Promoting Antiquities

Preservation

Egypt's unique endowment of antiquities and
its causes of degradation have several features
that must be taken into account in the design of
an effective management strategy.

m Antiquities are threatened by both on-site
and off-site activities, and

m The number of antiquities is very large, they
are often located in remote areas, and many
are still undiscovered or inadequately
inventoried.

Therefore, antiquities preservation must be a
shared responsibility. tis beyond the capacity of
any single agency to ensure the protection of
Egypt's antiquities. Each private sector firm and
public sector agency must take responsibility for
ensuring that its actions do not result in
unacceptable impacts. This requires preparation
of an adequate environmental impact assessment
(EIA). An ElA identifies potential impacts of a
proposed development project during the design
phase, so that mitigation measures can be
incorporated into project design before the project
is approved. It is the primary mechanism for
addressing off-site impacts and sharing
responsibility for antiquities preservation.

m Anfiquities vary in importance, as do
impacts.

Therefore, antfiquities preservation requires an

ability to identify resource management
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priorities.

m Antiquities degradation reflects a conflict between three competing resources:
land, water, and antiquities.

Therefore, antiquities preservation requires a capacity forland-use planning. Land-use
planning helps balance diverse development objectives within a region, taking into
account the cumulative environmental impacts of proposed land uses. The planning
process also provides a mechanism for resolving competing resource uses.

m Egyptian antiquities are both cultural and economic assefs, and need to be
managed accordingly.

Therefore, antiquities preservation requires capacities for economic analysis. Economic
analysis helps assess which sites are a high priority for preservation based on the
economic benefits associated with local tourism relative to other potential land-uses (of
course, other criteria may also be important). in addition, it helps identify the most

 cost-effective solutions. Egypt is very fortunate in that it reaps tremendous tourism
revenues from its cultural resources.

Avenue of the Sphinxes in Luxor,
with high water table evident.
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Current Institutional Roles and
Responsibilities

The following agencies and stakeholders
currently engage in activities that support
antiquities preservation or have significant
opportunities to reduce negative impacts.

Supreme Council of Antiquities {SCA),
Ministry of Culture: The SCA is the lead
agency for antiquities preservation and has
primary responsibility for enforcing the
Antiquities Law. The SCA maintains a registry
of known antiquities and is in the early stages of
establishing a Geographic Information System
(GIS) to manage antiquities data.  Once
developed, the GIS will enable SCA to produce
detailed maps of archeological sites and their
environmental setting, which can be used by
people involved in the preparation of ElAs and
land-use plans to identify potential impacfs. In
addition, SCA is responsible for issuing permits
for development activities on antiquities lands
and for monitoring subsequent on-site activities
during the implementation phase to assess if
unacceptable impacts are occurring. The SCA
maintains field offices at a large number of
antiquifies sites, particularly those that attract
tourists. Field offices oversee site management,
including excavation activities and tourism,
among others. They also collect revenues from
ticket sales and remit them to the Ministry of
Finance for inclusion in the General Fund.

Ministry of Agriculture and Land
Reclamation (MALR): MALR advises farmers
on cropping patterns for existing farm land, based
on expected profitability and water consumption
needs. Inaddition, it provides extension services
to assist farmers with land leveling and other
practices to improve farm productivity. Within
MALR, the General Authority for
Reclamation Projects and Agricultural
Development (GARPAD) prepares plans and
feasibility studies for new land reclamation

projects. In early 2000, GARPAD established
an EIA Department to prepare ElAs for
proposed land reclamation projects.

Ministry of Water Resources and
Irrigation (MWRI): MWRI plans, installs,
and maintains irrigation and drainage
infrastructure up to the border of the farm.
Farmers are responsible for all on-farm
irrigation infrastructure.  MWRI recently
announced that it plans to establish an EIA
Department to prepare ELAs for proposed
irigation and drainage projects.  The
Egyptian Groundwater Research Institute
within MWRI's National Water Research
Center contracts with other agencies to
conduct hydrological field studies. They have
recently conducted several studies for SCA at
Karnak, Luxor, and Abydos temples.

Egyptian Environmental Affairs Agency
(EEAA): The EIA Central Department
prepares general and sectoral guidelines for
conducting EIAs, and reviews ElAs
completed on proposed private and public
sector projects. To promote integration of ELA
capacities within other government
ministries, EEAA recently established an
inter-ministerial working group. The
Department of Natural Protectorates oversees
protected areas management. In Egypt,
protectorates comprise natural heritage sites,
with the exception of St. Catherine’s
Monastery. Strategies for protected areas
management are largely the same as strategies
for antiquities preservation. They both require
capacities for site management, EiAs, and
land-use planning. Moreover, Egypt’s most
important antiquities sites need to be viewed
and managed as protected

Other Government Agencies: The Ministry
of Tourism promotes and oversees tourism
development. The Minisiry of Housing,
Reconstruction, and Urban Communities
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plans for new housing development and
associated sewage infrastructure. The Ministry
of Local Development is responsible for rural and
urban development activities at the
Governorate-level. This includes sewage
systems for existing housing development.
Governors hold monthly meetings of
representatives of all the different ministries, to
help coordinate their activities at the
Governorate level. In Luxor, this is referred to as
the High Council. The Council meets more
frequently when there is need to solve a particular
problem, and establishes special committees to
monitor implementation of agreed solutions.

Farmer Societies and Non-Governmental
Organizations (NGOs})- During sites visits,
representatives of specialized farmer societies and
other NGOs from the surrounding antiquities
areas were present, and shared in group
discussions. They were well aware of the
damaging affects of the high water table on
antiquities. They had information and many
valuable ideas to offer concerning
implementation of the irrigation improvement
system (gated pipes) in their agricultural fields.
This improved system, in particular, has been
proven to reduce sugarcane water requirement by
as much as 20%. The willingness of the farmers
in these organizations to promote this new
irrigation system will not only increase crop
productivity, but will also help lower the water
table and maintain soil fertility.

Private Sector Another very important
stakeholder in antiquities preservation are tour
agencies, independent tour guide, and other
companies. They also have participated in
preliminary discussion and are eager to provide
information about the damage to specific sites
and how the damage accumulated. As they
explain, their future business is dependent on
preservation of these sites

Recommended
Technical Solutions:

The following technical recommendations focus
on measures to lower the water table in Thebes.
They include both engineering solutions and
policy changes. With modifications to account
for differences in local conditions, these strategies
could be suitable for mitigating impacts from
irrigation at other antiquities sites in Egypt.

Strategies to Improve Drainage and De-water
the Top Two Meters of Valley Sediments

® Encourage farmers to install gated pipe
irrigation systems. Initial results from village
leaders who participated in a pilot program--
sponsored by MALR and MWRI, with
APRP support--indicate a 40 percent
reduction in water application and increased
crop vyields associated with improved
drainage.

® Consider establishing buffer zones around
antiquities for which preservation is a high
priority. The size of the buffer zone needed
for protection at any particular site and the
types of activities that can take place within
the buffer zone without resulting in
significant impacts will be a function of local
environmental conditions (hydrology,
topography, etc.) and cumulative impacts
from other adjacent land uses. Thus, it
would be most effective to tailor buffer zone
specifications to local conditions, rather than
establishing a single rule on buffer zones for
all sites. MNote also that it is much easier to
establish a buffer zone before development
has taken place than to try to change existing
land uses.

m Encourage farmers to switch to less water-
consuming crops. This strategy would be
most important in the areas immediately
adjacent to antiquifies, particularly in buffer

Zones.
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m  Reduce seepage from irrigation canals and improve drainage by lining unlined
canals and installing tile drain systems. These measures can provide adequate
drainage for theroot zone, the top 1 to 1.5 meters of valley sediments.

( : | _ A
Schematic Diagram of Nile Valiey West Bank at Thebes

Thebes | Irrigated Lands on West Bank River Nile
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This chart provides an idealized cross-section of the valley sediments on the West bank
of the Nile at Luxor, looking downstream. Note that the river banks are a meter or two
higher than their valley floor margins, causing water to leak out of their beds and seep
toward the margins. The irrigation canals on the valley floor also leak water into the
ground. The arrows across the top represent the deep percolation portion of irrigation
applications that seep down to join the water table and also contribute to ifs rise. At
the left edge, where the antiquities are, the groundwater continues unseen back
underground some distance.

Where the structures are sufficiently near the high groundwater, their foundations are
standing in water or their lower parts are continually damp from moisture rising by
capillarity. Where this water evaporates, salts accumulate as the white efflorescence
and dark patches that are well known at the threatened sites.




Shared Responsibility for Antiquities Preservation ¢ Issue 24

Strategies to Lower the Water Table and
Reverse the Direction of Groundwater Flow

Conduct further field studies to design and install
proper groundwater extraction wells. The most
effective and easiest means to lower the water
table is to install large drainage wells with
electrically driven pumps to intercept and remove
the deeper groundwater. Such wells would be
installed between the threatened site and the
Nile River. They produce ‘cones of depression

in the water table, thereby lowering the water
table and causing the groundwater to seep slowly
toward them from considerable distances, away
from the antiquity and toward the Nile River.
Their ‘zone of influence’ can extend for hundreds
of meters. This ‘barrier well field’ technique has
been used successfully in many parts of the
world. 1t avoids the risk of subsidence and soil
instability associated with well-point systems,
which are installed on-site and pumped hard to
quickly lower the water table. It is essential that
any well system be properly designed, installed,
and operated. A clear picture of the underground
conditions in the area where the wells will
operate is needed to determine optimal well
spacing, sizing, and pumping schedules to obtain
the desired results.

Expected Benefits of Implementing
Technical Measures

& Reduction in groundwater impacts
on antiquities.

m More efficient use of scarce water
resources through reduced
applications and use of recycled
well water.

m Increased crop yields associated
with improved drainage.

Recommendations for
Strengthening the
Institutional and Policy
Framework

The following recommendations focus on
measures to coordinate preservation efforts,
particularly those aimed at preventing potential
future impacts or worsening of existing impacts.

m  Establish a mechanism for coordinating
antiquities preservation activities between
relevant Government Agencies, possibly at
both the governorate and national levels.
This could be a new mechanism or build
upon existing mechanisms, which include
monthly meetings sponsored by the
Governor of Luxor, and the EIA Inter-
Agency Working Group recently
established by the Ministry of
Environment.

m Hold public awareness workshops and
workshops that bring various stakeholders
together to solve problems jointly.

®  Support MALR's and MWRI’s efforts to
build capacities for conducting EIAs on
proposed agriculture sector projects. Next
steps include identifying staffing needs,
hiring staff, developing guidelines and
procedures for preparing ElAs (building
upon relevant guidelines produced by
EEAA), establishing policies on how ElAs
will be reviewed and used in decision-
making processes, and fraining.

m Develop detailed instructions for
integrating anfiquities considerations into
EEAA’s general ELA guidelines and sectoral
EIA guidelines, possibly in the form of an
Annex.
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Establish criteria for determining which sites are highest priority for preservation.

Conduct a survey of local antiquities inspectorates and research institutes to compile a list of
antiquities sites known to be threatened by groundwater or other impacts.

Provide technical assistance for curriculum development on environmental impact assessment and
antiquities site management for Egyptian Universities and Government Agencies

Explore ways to strengthen public finance for antiquities preservation. Egypt's antiquities generate

substantial tourism revenues which could be used to finance preservation activities. An assessment
of funds and/or resources needed by SCA and other partners to carry out their duties should be
conducted, which could be used to provide a rationale for budget approvals within the existing
public finance process.

Summary of Next Steps

Start implementing technical solutions in Luxor; specifically, convert existing sugarcane farms to ga’ted
pipe irrigation systems and conduct field studies to design and install a line of groundwater exraction

wells. These steps are highest priority because:

The sites threatened in the Luxor area generate fremendous economic benefits and the impacts
are serious;

the proposed solutions are relatively inexpensive and simple;

they build upon related work by the APRP project, SWECQO, and the Groundwater Research
Institute, conducted under the direction of MALR and MWRI;

MWR] is prepared to help finance irrigation improvements using funds from a World Bank-
financed project;

the potential for a relatively quick reduction in groundwater impacts is high {within 1 year); and
with modifications, this strategy can be extended to other sites.

At the same time, steps should be taken to strengthen institutional capacities for antiquities preservation
at the national level, across all relevant ministries. This is necessary to establish shared responsibility and
address off-site impacts.

The complete study is available through RDL.

RDI is sponsored by the MALR and USAID under the umbrella of the Agricultural Policy Reform
Program (APRP). RDI is led by Development Alternatives, Inc. (DAI), and includes services from the
Sfollowing subcontractors:

Training Resources Group (TRG)

Office of Studies and Finance (OSAF) Address: 7, Nadi Fl-Said Street, Dokki, Giza.
National Consulting Firm (NCF) Tel : (202) 337-5709/5712

Fax: (202) 336-2009

E-mail: First initial last
Name@agpolicy.com (i.e., Max Goldensoln
would be mgoldensohn@agpolicy.com)
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